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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an apparatus, method and computer program product for 
checking web page links, and more particularly, to an apparatus, method and computer program 
product for detecting errors in hyperlink hyperlink s and relationships between links and target 
web pages . 

2. Description of the Related Art 

In recent years, companies, organizations, and people have had many occasions to make 
the computerized information public on the site of Internet. Most of information published on 
these sites are hypertexts. 

There is disclosed a first example of the conventional technology of hypertext link 
checking in nonpatent literature describing "LinkScan™" produced by Elsop™ (Electronic 
Software Publishing Corporation), available on the Elsop website, last searched on Oct. 9th, 
2002. This is a tool that automatically scans hypertext links and compiles logs of detected link 
errors. The disclosed link checker includes one type of the link checker adapted to diagnose a 
target online in accordance with the specified address of the target, and another type of link 
checker adapted to perform offline diagnosis of a website downloaded to a folder on a hard disk. 

There is disclosed a second example of the conventional technology of detecting a 
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physical mismatch in a link, in Japanese Non-examined Patent Publication No. 2001-273185. 
The method in the conventional technology comprises the steps of: storing an address of the link 
to be managed in a database; and checking whether there is a document at the stored address of 
the link or not, thereby making it possible to detect a physical mismatch in such as a dead link. 
The above conventional method further comprises the step of previously registering, on a system, 
a keyword and image for identifying each of documents in the database. In the conventional 
method, when the dead link is detected, it is possible to search for a vanished page by a search 
engine to then provide with a correction candidate. 

There is a third example of the conventional technology of a typical system for checking 
a document including a document correcting system such as an auto-correcting function in 
Microsoft ® Word produced by Microsoft Corporation. These document correcting systems are 
operable to detect an inappropriate expression and to then output a correction candidate. 

A first problem to be solved is that, in the aforementioned first and second example of 
the conventional technologies, only a physical mismatched link can be detected, but a logically 
mismatched link can not be detected, because of the fact that, in the aforementioned conventional 
technologies, the judgment whether there is a mismatch or not is made based on only the result 
of the judgment whether an error is returned from a server or not, when the connection to an 
address of a link is gotten. The method of detecting a logically mismatch has no choice but to 
rely on manual and visual confirmation on a browser at present, because no error occurs in case 
of the logically mismatch. 

A second problem to be solved is that, in the aforementioned first and second example 
of the conventional technologies, it is impossible to provide a correction candidate for the 
logically mismatch but it is possible to provide a correction candidate for only the physical 
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mismatch. The reason for this problem is the similar to that of the above first problem. 

A third problem to be solved is that the manual and visual confirmation on the browser 
needs enormous cost. The reason for this problem is that a large scale of site, such as of a 
company, has links of between thousand and tens of thousands, and the number of links between 
documents reaches to between tens of thousands and hundreds of thousand. The confirmation 
of whole of these links is not realistic about viewpoints of time and cost. The confirmation on 
the browser is also apt to omit to check a phantom link and the like. 

A fourth problem to be solved is that, in the aforementioned third conventional 
technology, the logically mismatch, such as disunity in the hyperlink , cannot be detected causing 
confusion by the fact that the hyperlink s have different expressions for the links to the same 
documents. The reason of this problem is that hyperlink a hyperlink having any appropriate 
syntax may be regarded as a normal. 

SUMMARY OF THE INVENTION 

It is therefore a first object of the present invention to provide an apparatus, method, and 
computer program product for checking a link in which not only the physical mismatch but also 
logical mismatch can be detected. 

It is a second object of the present invention to provide an apparatus, method, and 
computer program product for checking a link in which it is possible to provide an administrator 
with a correction candidate of not only the physical mismatch but also the logical mismatch. 

It is a third object of the present invention to provide an apparatus, method, and 
computer program product for checking a link in which a cost of the mismatch check can be 
considerably reduced. 
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In accordance with an aspect of the present invention, there is provided an apparatus for 
checking a link, targeting a hypertext database, which detects at least one part of logically 
mismatched link including: a link having a mismatch between a hyperlink appearing on the 
source web page and contents on the target web page; a link having a mismatch between a 
hyperlink and contents on the target web page that is caused by correcting contents in the target 
web page; a link causing inconsistency among a plurality of different hyperlinks having the same 
target web page; a link causing inconsistency in styles among a plurality of different hyperlinks 
within the same page and around the pages; a link having no hyperlink; and a link in which all of 
the hyperlinks in a group of links forming a loop and corresponding to this group of links are 
related to a same topic. 

More specifically, a first link checking apparatus comprises: an information storing unit 
which stores therein information about a page and link in the hyperlink; and a condition 
detecting unit for analyzing said information in said information storing unit to detect logically 
mismatched link. 

A second link checking apparatus comprises: an information collecting unit for 
collecting information about a page and link in the hyperlink; an information storing unit capable 
of storing therein said information about the page and link; and a condition detecting unit for 
analyzing said information in said information storing unit to detect logically mismatched link. 

A third link checking apparatus comprises: the constitutional elements of the first and 
second link checking apparatus; and a candidate providing unit for calculating a correction 
candidate concerning said links detected by said condition detecting unit. 

A fourth link checking apparatus comprises: the constitutional elements of the third link 
checking apparatus; and an importance calculating unit for calculating and outputting importance 
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value of the link detected by said condition detecting unit. 

A fifth link checking apparatus comprises: the constitutional elements of the third and 
fourth link checking apparatus; and a correction reflecting unit for reflecting said hyperlink 
based on the part of the mismatched link detected by said condition detecting unit and the 
correction candidate calculated by said correction providing unit. 

A sixth link checking apparatus comprises: the constitutional elements of the fourth link 
checking apparatus; and a total score calculating unit for calculating and outputting a total score 
concerning to said hyperlink in accordance with at least a factor or a combination of a plurality 
of factors including the importance value calculated by said importance calculating unit, the 
number of said links detected by said condition detecting unit, and the rate of the number of said 
links corresponding to the number of total links and detected by said condition detecting unit. 

A seventh link checking apparatus comprises: the constitutional elements of the first and 
second link checking apparatus; and an importance calculating unit for outputting importance 
value of the links detected by said condition detecting unit. 

An eighth link checking apparatus comprises: the constitutional elements of the seventh 
link checking apparatus; and a total score calculating unit for calculating and outputting a total 
score concerning to said hypertext in accordance with at least a factor or a combination of a 
plurality of factors including; the importance value calculated by said importance calculating unit, 
the number of said links detected by said condition detecting unit, and the rate of the number of 
said links corresponding to the number of total links and detected by said condition detecting 
unit. 

In the first, second, seventh, and eighth link checking apparatus, said condition detecting 
unit may be operated to group the information about said links by a predetermined conditions, 
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and to detect the information about the links excluded from said groups. 

In the first, second, seventh, and eighth link checking apparatus, said condition detecting 
unit may be operated to detect a link having a mismatch between a hyperlink appearing on the 
source web page hyperlink and contents on the target web page. In this case, said condition 
detecting unit may be operated to calculate an criteria score of the link based on at least one of 
the criteria scores of the links including: (1) a first criteria score calculated by comparing the 
hyperlinks of the links for the same target web page; (2) a second criteria score calculated by 
comparing the target web pages of a plurality of links represented by the same hyperlink; (3) a 
third criteria score calculated by comparing the target web pages based on a plurality of links for 
the same target web page and the same hyperlink; and (4) a fourth criteria score calculated by 
comparing the hyperlink and the target web page in the contents, and said condition detecting 
unit is operated to detect a link with a high criteria score. 

In the first, second, seventh, and eighth link checking apparatus, said condition detecting 
unit may be operated to detect a link having a mismatch between a hyperlink and contents on the 
target web page that is caused by correcting contents in the target web page. 

In this case, said condition detecting unit may be operated to calculate an criteria score 
of the link based on at least one of the criteria scores of the links including: (1) a first criteria 
score calculated by comparing the hyperlinks of the links for the same target web page; (2) a 
second criteria score calculated by detecting at least a notice description including a movement 
notice description and an expiration notice description in the contents of the target web page; and 
(3) a third criteria score calculated by comparing the description of period of validity described 
in the contents of the target web page and the present date and time, and said condition detecting 
unit is operated to detect a link with a high criteria score. 
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In the first, second, seventh, and eighth link checking apparatus, said condition detecting 
unit may be operated to detect a link causing inconsistency among a plurality of different 
hyperlinks having the same target web page. 

In the first, second, seventh, and eighth link checking apparatus, said condition detecting 
unit may be operated to detect part causing inconsistency in styles among a plurality of different 
hyperlinks within a same web page and in a same website. 

In the third through sixth link checking apparatus, said condition detecting unit may be 
operated to group the information about said links by a predetermined conditions, and to detect 
the information about particular links excluded from said groups, while said candidate providing 
unit may be operated to obtain the correction candidate so as to uniform the information about 
said particular links with the other right links. 

In the third through sixth link checking apparatus, said condition detecting unit may be 
operated to detect a link having a mismatch between a hyperlink and contents on the target web 
page. 

In this case, said condition detecting unit may be operated to calculate an criteria score 
of the link based on at least one of the following scores of the links including: (1) a first score 
calculated by comparing the hyperlinks of the links for the same target web page; (2) a second 
score calculated by comparing the target web pages of a plurality of links represented by the 
same hyperlink; (3) a third score calculated by comparing the target web pages based on a 
plurality of links for the same target web page and the same hyperlink; and (4) a fourth score 
calculated by comparing the hyperlink and the target web page in the contents, and said 
condition detecting unit being operated to detect link with a high criteria score, said 
candidate providing unit being specifying at least a sort of correction candidate including: (1) a 
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correction candidate of the hyperlink calculated by comparing the hyperlinks of the links for the 
same target web page; (2) a correction candidate of the hyperlink calculated by comparing the 
link target pages based on a plurality of links for the same hyperlink; (3) a correction candidate 
of the hyperlink calculated by comparing the link target pages based on a plurality of links for 
the same target web page and the same hyperlink; and (4) a correction candidate of the 
hyperlink calculated by comparing the hyperlink and the target web page in the contents. 

In the third through sixth link checking apparatus, said condition detecting unit may be 
operated to detect part having a mismatch between a hyperlink and contents on the target web 
page that is caused by correcting contents in the target web page. 

In this case, said condition detecting unit may be operated to calculate an criteria score 
of the link based on at least one of the criteria scores of the links including: (1) a first criteria 
score calculated by comparing the hyperlinks of the links for the same target web page ; (2) a 
second criteria score calculated by detecting at least a notice description including a movement 
notice description and an expiration notice description in the contents of the target web page; and 
(3) a third criteria score calculated by comparing the description of period of validity described 
in the contents of the target web page and the present date and time, and said condition detecting 
unit is operated to detect a link with a high criteria score, said candidate providing unit being 
operated to specify at least a sort of correction candidate including: (1) a correction candidate of 
the hyperlink calculated by comparing the hyperlinks of the links for the same target web page ; 
and (2) a correction candidate of the hyperlink calculated by extracting the information about a 
movement destination from with the contents of the target web page. 

In the third through sixth link checking apparatus, said condition detecting unit may be 
operated to detect a link causing inconsistency among a plurality of different hyperlinks having 
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the same target web page, said candidate providing unit being operated to calculate the 
correction candidate of the hyperlink by comparing the hyperlinks of the links for the same target 
web page . 

In the third through sixth link checking apparatus, said condition detecting unit may be 
operated to detect a link causing inconsistency in styles among a plurality of different hyperlinks 
within the same page and within a same website, and said candidate providing unit being 
operated to calculate the correction candidate of the style of the hyperlink by comparing the style 
of a plurality of hyperlinks within the page and within a same website including the detected 
links. 

In the second through sixth link checking apparatus, said information collecting unit 
may repeatedly collect the information about the page and link in the hyperlink, to further store 
said information about the page and link a plurality of times in said information storing unit. In 
this case, said condition detecting unit may be operated to analyze said information in said 
information storing unit to calculate a change, in accordance with time, in the number of targeted 
links corresponding to a page corrected in the contents, and a change in hyperlink with time, so 
as to detect links in which a mismatch between the hyperlink and the contents of the target web 
page. 

In the first through eighth link checking apparatus, said condition detecting unit may be 
operated to detect a link having no hyperlink. 

In the first through eighth link checking apparatus, said condition detecting unit may be 
operated to detect a link including a link having no character string and an image described as 
the hyperlink and a link having a character string and an image described as the hyperlink with 
an inconspicuous color and a size. 
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In the first through eighth link checking apparatus, said condition detecting unit may be 
operated to detect part in which all of the hyperlink in a group of links forming a loop and 
corresponding to this group of links are related to the same topic. 

In the fourth through seventh link checking apparatus, said importance calculating unit 
may be operated to calculate importance value based on at least a factor or a combination of a 
plurality of factors including: (1) errors and unsuitability of the detected links; (2) accuracy of 
errors and unsuitability of the detected links; (3) the number of targeted links of the page 
including the detected links; (4) record for frequency of access by user to the page including the 
detected links; and (5) a stratification level in the hypertext of the page including the detected 
links, while said importance calculating unit may be operated to calculate the importance value 
of the detected links, and to control, in accordance with said level of importance value, output 
condition for the detected links including the number of outputting records, and a method of 
outputting the records. 

In the second through eighth link checking apparatus, said information collecting unit 
may be operated to extract the character strings corresponding to said hyperlink by character 
recognition when the hyperlink is an image, and to register the extracted character strings as said 
information about page and link on said information storing unit. 

The first through eighth link checking apparatus may target a hyperlink on a website. 

In accordance with another aspect of the present invention, there is provided a first link 
checking method comprising the steps of: (a) determining conditions for the check of a hyperlink 
database so as to detect links including: links having an error in a hyperlink; links having an 
error in a relationship between links; links having unstability in a hyperlink; and links having 
unstability a relationship between links; and (b) displaying, on a display screen, a list having 
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three items including: (1) a hyperlink; (2) identification information about a source web page; 
and (3) identification information about a target web page. 

In the above hypertext checking method, said step (b) may include the step of displaying 
a list sorted by each of three items including: (1) a hyperlink; (2) identification information about 
a source web page; and (3) identification information about a target web page. 

The above link checking method may further comprise the steps of: (b) displaying, on a 
display screen, a list having three items including: (1) a hyperlink; (2) identification information 
about a source web page; and (3) identification information about a target web page; (c) allowing 
an operator to correct said items (1), (2), and (3) on said display screen; and (d) reflecting all of 
said items corrected in said step (c) to correct said hyperlink database. 

The above link checking method may further comprise the step of specifying the 
targeted hyperlink database. 

A second link checking method comprising the steps of: (a) collecting information about 
a page and link in a website; (b) analyzing the result of said step (a) to detect a logically 
mismatched link; (c) calculating importance value of the link detected in said step (b) and 
calculating a total score concerning to a website; (d) performing periodically said steps (a) to (c) 
for a websitespecified as a target; and (e) informing about a change with time in said total score 
concerning to the specified website. 

A third link checking method comprising the steps of: (a) collecting information about a 
page and link in a website; (b) analyzing the result of said step (a) to detect a logically 
mismatched link; (c) calculating importance value of the part detected in said step (b) and 
calculating a total score concerning to a website; (d) performing periodically said steps (a) to (c) 
for a website specified as a target; and (e) putting out an alert when said total score concerning to 



11 



SUBSTITUTE SPECIFICATION (Clean version) Attorney Docket no. Q77945 

U.S. Application No. 10/685,456 

the specified website and said importance value of the detected link are fulfilled with a 
predetermined condition. 

A fourth link checking method comprising the steps of: (a) collecting information about 
a page and link in a website; (b) analyzing the result of said step (a) to detect a logically 
mismatched link; (c) calculating importance value of the link detected in said step (b) and 
calculating a total score concerning to a website; (d) performing periodically said steps (a) to (c) 
for a plurality of websites each specified as a target; and (e) outputting a result of a ranking of 
said total scores of the specified plural websites in order in level. 

In accordance with the first through eighth link checking apparatus, the processes 
including the steps of grouping the link information by particular conditions, and detecting a 
particular link excluded from the group as a mismatched link, are performed so as to have the 
condition detecting unit detect the logically mismatched link, thereby making it possible to 
achieve the first object of the present invention. 

In accordance with the third though sixth link checking apparatus, the candidate 
providing unit is operated to perform the process of calculating the correction candidate to 
harmonize the link information of the particular link with the link information of large majority 
of the other appropriate links, thereby making it possible to achieve the second object of the 
present invention. 

In accordance with the first though sixth link checking apparatus, the logically 
mismatch is automatically detected by the condition detecting unit. In accordance with the 
third though sixth link checking apparatus, the correction candidate is automatically calculated 
by the correction candidate providing unit. In fifth link checking apparatus, the logically 
mismatched parts are automatically corrected by the correction reflecting unit. Therefore, the 
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third object of the present invention can be achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention and many of the advantages thereof will be better understood 
from the following detailed description when considered in connection with the accompanying 
drawings, wherein: 

FIG. 1 is a block diagram of a first embodiment of the hypertext checking apparatus 
according to the present invention; 

FIG. 2A is a diagram showing examples of a document described in the format of a 
hypertext on which some links are specified; 

FIG. 2B is a diagram showing examples of a display screen of the document viewed 
through a browser; 

FIG. 3 is a diagram showing one example of a logically mismatch due to an error link; 
FIG. 4A is a diagram showing one example of-a logically mismatch due to an expiration 
period link; 

FIG. 4B is a diagram showing one example of a logically mismatch due to an expiration 
period link; 

FIG 5 is a diagram showing one example of a logically mismatch due to inconsistency 
in hyperlinks; 

FIG. 6A is a diagram showing one example of a logically mismatch due to inconsistency 
in styles of hyperlinks; 

FIG. 6B is a diagram showing one example of a logically mismatch due to inconsistency 
in styles of hyperlinks; 



13 



SUBSTITUTE SPECIFICATION (Clean version) Attorney Docket no. Q77945 

U.S. Application No. 10/685,456 

FIG 7A is a diagram showing one example of a logically mismatch due to a phantom 

link; 

FIG 7B is a diagram showing one example of a logically mismatch due to a phantom 

link; 

FIG 8 is a diagram showing one example of a logically mismatch due to a loop link; 
FIG 9 is a table of an example of the link information stored in an information storing 

unit; 

FIG 10 is a flowchart showing the operation of the first embodiment of the hypertext 
checking apparatus according to the present invention shown in FIG 1 ; 

FIG 1 1 is a diagram of an example of a display screen for setting a document collection 
condition in the first embodiment of the hypertext checking apparatus according to the present 
invention; 

FIG 12 is a diagram of an example of a display screen for setting an extraction 
condition for the mismatched link in the first embodiment of the hypertext checking apparatus 
according to the present invention; 

FIG 13 is a diagram of an example of a display screen of a list of results of the extracted 
mismatched link in the first embodiment of the hypertext checking apparatus according to the 
present invention; 

FIG 14 is a flowchart showing the process of extracting the error link in the first 
embodiment of the hypertext checking apparatus according to the present invention; 

FIGS. 15A to 15D are tables of examples of the link information extracted in respective 
steps in the process of extracting the error links shown in FIG 14 in the first embodiment of the 
hypertext checking apparatus according to the present invention; 
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FIG 16 is a flowchart showing the process of extracting the expiration period link in the 
first embodiment of the hypertext checking apparatus according to the present invention; 

FIG 17 is a flowchart showing the process of extracting the disunity in the hyperlinks in 
the first embodiment of the hypertext checking apparatus according to the present invention; 

FIG 18 is a table of an example of the link information in the step of the process of 
extracting the disunity in the hyperlinks shown in FIG 17 in the first embodiment of the 
hypertext checking apparatus according to the present invention; 

FIG 19 is a flowchart showing the process of extracting the disunity in the styles of the 
link source pages in the first embodiment of the hypertext checking apparatus according to the 
present invention; 

FIG. 20 is a table of an example of the link information in the step of the process of 
extracting the disunity in the styles of the link source pages shown in FIG 19 in the first 
embodiment of the hypertext checking apparatus according to the present invention; 

FIG 21 is a flowchart showing the process of extracting the phantom link in the first 
embodiment of the hypertext checking apparatus according to the present invention; 

FIG 22 is a flowchart showing the process of extracting the loop link in the first 
embodiment of the hypertext checking apparatus according to the present invention; 

FIG 23 is a flowchart showing the process of extracting the link varied with time in the 
link information in the first embodiment of the hypertext checking apparatus according to the 
present invention; 

FIG 24 is a table of an example of the link information extracted in the step of the 
process of extracting the links varied with time in the link information shown in FIG 23 in the 
first embodiment of the hypertext checking apparatus according to the present invention; 
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FIG 25 is a block diagram of a second preferred embodiment of the hypertext checking 
apparatus according to the present invention; 

FIG 26 is a flowchart showing the operations of the second preferred embodiment of 
the hypertext checking apparatus according to the present invention shown in FIG 25; 

FIG 27 is a diagram showing an example of a display screen of a list of results of the 
extracted mismatched link in the second preferred embodiment of the hypertext checking 
apparatus according to the present invention; 

FIG 28 is a block diagram of a third preferred embodiment of the hypertext checking 
apparatus according to the present invention; 

FIG. 29 is a flowchart showing the operations of the third preferred embodiment of the 
hypertext checking apparatus according to the present invention shown in FIG. 28; 

FIG 30 is a diagram showing an example of a display screen of a line chart of a change 
with time in a total score in the third preferred embodiment of the hypertext checking apparatus 
according to the present invention; 

FIG 3 1 is a diagram showing an example of a display screen of a bar graph of a site 
ranking in the total score in the third preferred embodiment of the hypertext checking apparatus 
according to the present invention; 

FIG 32 is a block diagram of a fourth, fifth, and sixth preferred embodiment of a system 
comprising a hypertext checking program according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The hypertext means a set of documents structured with a hyperlink or a link and has a 
structure including links provided between the documents. Typical one example of the 
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hypertext is a WWW (World Wide Web). The WWW is a collection of the hypertexts described 
in a HTML (Hyper Text Markup Language) format, such as a document shown in FIG 2A. The 
links and anchor character strings are marked with <A> tag. The document 101 shown in FIG 
2A has href attributes of the <A> tags indicative of identification information of the documents 
102, 103, and 104. The identification information of the document is generally referred to as "a 
URL" or "a web address" in the WWW, but will be only referred to as simply "an address" in the 
present invention. The character strings "GX0011", "GX0012", and "GX0013" interposed 
between the <A> tags are generally referred to as "anchor character strings". Because the 
image file is often interposed between the <A> tags, the image as well as the character string 
interposed between the <A> tags will be referred to as u a hyperlink" in the present invention and 
treated as the same. 

The attribute of the <A> tag described in the document 101 shown in FIG 2 A has not 
only the href attribute but also a target attribute, a style attribute, or the like. The target attribute 
serves as an attribute for specifying which types of window is used to display thereon a 
document of a link target or a link destination. The style attribute serves as an attribute for 
specifying what size or which colors of a font, or highlighted representation are used to display 
the hyperlink hyperlink . When the document 101 shown in FIG 2 A is viewed with a browser, 
the document 101 may be displayed on the display screen as shown in FIG 2B. The document 
101 has links 201, 202, and 203 for the documents 102, 103, and 104, respectively, and having 
hyperlinks "GX0011", "GX0012", and "GX0013", respectively. The document 102 may be 
accessed by way of the link 201 when the hyperlink hyperlink "GX0011" in the document 101 
is clicked. Similarly, the documents 103 and 104 may be accessed by way of the links 202 and 
203, respectively, when the hyperlinks "GX0012" and "GX0013", respectively, in the document 
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101 are clicked. 

Although the WWW has been explained above as typical examples of the hypertext, the 
present invention is not limited to the object to the WWW. The hypertext may be described 
with any languages including not only the HTML but also, for example, an XML (Extensible 
Markup Language), an SGML (Standard Generalized Markup Language), and so on. 

In order to avoid any confusion in term "user", a person who visits a company, 
organization, or personal site to browse the hypertext is referred to as an "audience", while a 
person who utilizes the present invention to administer the hypertext is referred to as an 
"administrator", in the present invention. 

The administration of the hypertext however becomes complex and difficult as amount 
of information published on the Internet increases. Therefore the rate of mismatched links, 
such as a link inappropriate for the hyperlink, or a link mistaken in the link target, increases. 
The mismatched link may be roughly classified into two types including a physical and logical 
mismatch. 

The physical mismatch means a physically impossible mismatch to access the link target, 
in cases where there is no text of the link target, and where a server of the link target is down, for 
example. When the documents having these physical mismatches are accessed, the server or 
the client is operated to reply an error message. 

In the event of the logical mismatch, it may be physically possible to access the link 
target, but there is a logical error made in the link of the pages describing thereon such as wrong 
product information, or the expired campaign information. When a document including the 
logically mismatched part is accessed, the server is not operated to replay any error message, as a 
text in the link target exists as well as the server in the link target runs in good order. The 
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audience is, however, sometimes confused by an error link, as well as the administrator 
sometimes suffers from responses to the applications for the expired campaign applied by the 
audience. The logical mismatches therefore have significant implications no less than that of 
the physical mismatch. There are some examples of the logical mismatch including, but are not 
limited to, (1) putting a link to a wrong destination, (2) putting a link to an expired information, 
(3) inconsistency in the hyperlink, (4) inconsistency in the styles of the hyperlinks, (5) a phantom 
link, and (6) a loop link, and so on. Examples of each logical mismatch are described in detail 
in the following with reference to the drawings. 
(1) Putting a link to a wrong destination 

As shown in FIG. 3, "putting a link to a wrong destination" means a mismatch caused 
between the contents expected from the hyperlink appearing on the source web page hyperlink 
and the practical contents in the text of the target web page. In FIG. 3, the hyperlinks of all of 
the links 211, 212, 213, and 214 are same in the description "GXOOH" All of the link targets 
of the documents 111, 112, and 113 indicate the same document 116 which is representative of 
the product introduction of "GXOOH", but the link target of the document 114 indicates the 
wrong document 117 which is representative of the product introduction of "GX0012". 
Therefore the audience can access the document 116 for the introduction information of 
"GXOOH" as expected when browsing the documents 111, 112, and 113, but cannot access the 
document 116 as expected when browsing document 114. When browsing the document 114, 
the audience is linked to information different from that expected from the hyperlink hyperlink 
"GX001 1," thereby causing confusion to the audience. 

Moreover, all of the destinations of the links 211, 212, 213 and 215 indicate the same 
document 116, but the hyperlink hyperlink of link 215 incorrectly describes the destination as 
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"GX0012". Therefore, when browsing document 115, another product introduction which is 
different from that expected from the hyperlink hyperlink "GX0012" is displayed. This will 
again cause confusion to the audience. 

Furthermore, the document 115 has two of links 215 and 216 to the documents 116 and 
117, respectively. Both of the links 215 and 216, hov/ever, have the same hyperlink hyperlink 
"GX0012". Therefore, the audience who browses the document 115 finds the different contents 
of the documents 116 and 117 in spite of the fact that the audience selects the same hyperlink 
hyperlink "GX0012" 

In this embodiment, the example of putting the link to the wrong destination described 
above includes, but is not limited to, the error link to the product informationand may further 
include a mistake of putting a link between an English document and a Japanese document, an 
error link for a link to a completely unrelated page, and so forth. 
(2) Putting a link to an expired information 

As shown in FIG 4, "putting a link to an expired information" means a mismatch caused 
by a remaining expired campaign, or a remaining closed service. FIG. 4A shows a group of the 
documents as of August 15th, 2002, while FIG. 4B shows a group of the documents as of 
September 15th, 2002. 

In FIG 4A, it is announced, in the document 125, that a campaign is conducted for a 
limited time between July 20th, 2002 and August 31st, 2002. The documents 121, 122, 123 and 
124 have the same hyperlink hyperlink "free admission fee" for putting links 221 , 222, 223 and 
224, respectively, to the document 125 having contents of the campaign. 

In FIG 4B, it is announced, in the document 125, that the campaign is terminated 
because the date has expired. In the documents 121, 122 and 123, therefore, the link for the 
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contents of the document 125 for the campaign is already eliminated. In the document 124, 
however, the link for the contents of the document 125 for the expired campaign is not 
eliminated yet, therefore the link 224 to the document 125 and the hyperlink hyperlink "free 
admission fee" is still left. Thus, the audience who browses the document 124 cannot be 
provided with a service shown in the hyperlink hyperlink "free admission fee" as expected. 

In this embodiment, the example of putting a link to the expired information described 
above includes, but is not limited to, the link for the expired campaign, and may further include a 
link mismatch caused by transferring a first document from an original address to another 
address and replacing the first document with a second document at the original address. The 
link for the expired information in this embodiment may further include a mismatch caused by 
abandoning the service in the link target, or closing a site. The case when the document is 
eliminated due to the expiration, however, is included in the physical mismatch because an error 
occurs when accessing the document. The expired link may be considered as a type of the error 
link, but in the present invention, the link for the link source destination which is expired is 
especially distinguished from the error link and specified as the expired link. 
(3) Inconsistency in hyperlinks 
As shown in FIG 5, the disunity in the hyperlinks means a mismatch when there is an 
error, for example, but not limited to, a typographical error, in the hyperlinks . In FIG 5, the 
documents 131, 132, 133, and 134 put the links 231, 232, 233, and 234 to the document 135. 
All of the hyperlinks of the links 231, 232, and 233 indicate "GX Series", except for the 
hyperlink hyperlink of the link 234 which indicates "gX Series". Therefore, the audience 
who browses the document 134 may believe that the hyperlink hyperlink "gX Series" is 
different from "GX Series", and follow the link 234. 
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In this embodiment, the example of the disunity in the hyperlinks described above 

includes the difference between a capital and small letter in the hyperlink, but is not limited to, 

and may further include: a fluctuation between an English and Japanese characters; differences in 

"katakana" descriptions, such as "vaiorin" and "baiorin", both corresponding to "violin" in 

English; differences between a "katakana" and "hiragana", another kind of Japanese character, 

description; differences in vague or fuzzy similar expression, such as "event information" and 

"seminar information"; and spelling errors such as "Series" and "Selies". 

(4) Inconsistency in the style of the hyperlink 

As shown in FIG 6, the disunity in the style of the hyperlink hyperlink means a 

mismatch in different views of the link, or different effects when clicking on a link button, for 

example, due to different style or target attributes. In FIG 6A, the document 141 has four links 

241, 242, 243, and 244, three of which specify the target attribute as "_blank" so as to open a 

pop-up window to display the page of the link target thereon. Therefore, the audience browsing 

the document 141 as shown in FIG 6B may browse the documents 142, 143, and 144 of the link 

targets corresponding to links 241, 242, and 243 one after another in pop-up windows while the 

document 141 is displayed on the screen. The display of a target web page in a pop-up 

window is convenient when browsing a collection of links, in which the audience may browse 

documents of the different link targets one after another while browsing the original document. 

However, no target attribute is specified in the link 244. Therefore, the browser changes the 

display from the original page to the linked page when the link button is clicked, rather than 

displaying the linked page in a pop-up window. Since the documents change when the link 244 

is clicked, the audience must look for a link to return the original document 141 , or use a browser 

return button. 
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In this embodiment, the example of the disunity in the style of the hyperlink hyperlink 

described above includes the disunity in the target attribute in the document, but is not limited to, 

and may further include a mismatch in the different color of some links, and in the different 

highlighted representation of the some links, due to the disunity in the style attribute. 

(5) A phantom link 

As shown in FIG 7, the phantom link means a mismatch when the audience browses a 
document but cannot find a visible link in the document even though the link is described in the 
HTML description for the document. In FIG 7A, there is an <A> tag for specifying the link 
target as "HIDDENJURL" positioned between as the header "STOCK STATUS OF GX 
SERIES", and the tag <TABLE> indicating a table. There is, however, no character string or 
image between these <A> tags. Therefore, when the document 151 is browsed, the audience 
cannot notice that there is a link positioned between the header and the table as illustrated in FIG 
7B, . A crawler can search for and follow such links, but it is difficult for the administrator to 
find these links. For example, suppose that the link target "HIDDENJJRL" is indicative of a 
confidential file such as a customer list. The information stored in the confidential file can be 
easily acquired by the crawler, however, since the link cannot be found by a human , 
unauthorized access to the confidential information by the crawler may go undetected. 

In this embodiment, the phantom link described above includes, but is not limited to, no 
visible hyperlink, and may further include the case where it is difficult to visually recognize the 
link through the browser because the hyperlink appearing on the source web page hyperlink is 
described as a transparent image, a small image or character, or an image or character which is 
the same color as that of a background. Even if it is possible to see the hyperlink, it may be 
impossible to distinguish the link from the body text, if the style of the hyperlink hyperlink is 
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the same as that of the body text and there is no highlighted representation. This case, therefore, 
is included in the phantom link because the link cannot be visually confirmed on the display 
screen of the browser. 

(6) A loop link 

As shown in FIG 8, the loop link means a mismatch where the audience sequentially 
follows links for certain information resulting in the return to the original page. In FIG 8, the 
document 161 has a link 261 to the document 162 with the hyperlink appearing on the source 
web page hyperlink "Information about a present". The document 162 has a link 262 to the 
document 163 with the link description "Digital camera present". Finally, the document 163 
has a link 263 to the document 161 with the hyperlink hyperlink "Click here to a present". 
When the audience browsing the document 161 is interested in "Information about a present" in 
the document 161, the audience will follow the link 261. The audience may find that there is 
also the link 262 having the hyperlink hyperlink "Digital camera present" in the document 162. 
Therefore, the audience may expect more information about the present to be followed by the 
next link, and then may access the document 163. However, the document 163 has the 
hyperlink hyperlink "Click here to a present". Therefore, the audience may intend to acquire 
desired information and then follow the link 263. Ultimately, the link 263 will be followed to 
the original document 161. The audience may be confused about where to find the desired 
information. Thus, the loop link causes a problem that the audience will wander through 
documents without any desired information. 

First preferred embodiment 
Referring now to FIG 1 of the drawings, there is shown a first preferred embodiment of 
the hypertext checking apparatus according to the present invention. 
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Referring now to FIG 1 of the drawings, the first embodiment of the hypertext checking 
apparatus according to the present invention includes a data processing unit 1 operated under 
program control, a storage device 2 capable of storing information, an input unit 3, such as a 
keyboard, and an output device 4, such as a displaying unit, a printer, and so on. 

The data processing unit 1 includes an information collecting unit 11, a candidate 
providing unit 12, a condition detecting unit 13, and a correction reflecting unit 14. 

The storage device 2 includes a hypertext database 21 and an information storing unit 

22. 

The information collecting unit 1 1 is designed to fetch documents from the hypertext 
database 21 included in the storage device 2, to retrieve link information, and to store the link 
information in the information storing unit 22. In this embodiment, the link information may 
include some items such as an address of the source web page, an address of the target web page, 
a hyperlink, a target attribute, a style attribute, and so on. The information storing unit 22 may 
record thereon a body of the document, an updated date, a date and time of acquisition, and a 
condition when the document is acquired, such as an error or success, in addition to the link 
information. 

The condition detecting unit 13 is designed to group the links stored in the information 
storing unit 22 in accordance with the link information, and to extract a particular link among the 
links grouped in a same group as a mismatched link, from the information storing unit 22. 

The candidate providing unit 12 is designed to provide a correction candidate 
corresponding to the link which is extracted as the mismatched link by the condition detecting 
unit 13. In this embodiment, the correction candidate includes information about: which of the 
items of the link information of the mismatched link should be corrected, and how to be 
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corrected. The candidate providing unit 12 outputs the correction candidate to the correction 
reflecting unit 14. 

The correction reflecting unit 14 is designed to allow the administrator to confirm the 
outputted mismatched link and the correction candidate so as to reflect the confirmed result to 
the hypertext database 21 . 

The hypertext database 21 is capable of storing therein a set of hypertexts included in 
targeted sites to be inspected. The local storage device 2 does not need to include the entire 
hypertext database 21 , and some parts of the hypertext database 21 may be distributed among a 
network, like that a group of hypertexts are distributed among an Internet. 

The information storing unit 22 is capable of storing therein an information about links 
included in each documents in the hypertext database 21. Fig. 9 shows an example of the link 
information. For example, the link information included in the document 101 shown in FIGS. 
2 A and 2B is illustrated in FIG 9. It will be understood from FIG 9 that the document 101 has: 
a link 201 which is linked to the document 102 by way of a hyperlink hyperlink "GX0011"; a 
target attribute of which is designated by "_blank"; and a style attribute of which is designated 
by "stOl". Although the hyperlink hyperlink is described as a text format in this embodiment, 
the hyperlink hyperlink may be designated by an address of the specified image file when the 
hyperlink hyperlink is specified as an image. Furthermore, there may be provided a character 
recognition module. The character recognition module may be executed upon the image file so 
as to extract a text embedded in the image and to store the extracted text in the information 
storing unit 22. 

The operation of the hypertext checking apparatus of the first embodiment will be 
described in the followings with reference to FIGS. 1, and 9 to 13. 
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Firstly, the information collecting unit 1 1 is operated to read out the document from the 

hypertext database 21 based on the collection condition setting inputted by the input unit 3 (the 

step SI in FIG 10). In this embodiment, the document may be accessed by way of a HTTP 

(Hyper Text Transfer Protocol) when the hypertext database 21 is WWW (World Wide Web). 

Conventionally, such function has been implemented with a Web browser, such as an IE (Internet 

Explorer produced by Microsoft Corporation) or Web search engines of a robot type, so-called a 

crawler or a spider. 

There is shown in FIG 11 a display screen of a setting for the collection when the 
hypertext database 21 is WWW. As shown in FIG. 11, this display screen is designed to allow 
the user to specify: a domain name of the site for an analysis target; a target number of pages for 
documents to be collected; a file extension of the target document; a time interval between 
accesses to the server; a retry count for failure in collection; a timeout duration for the collection; 
and a depth of a hierarchy of the recursion when the information are recursively collected by 
following links. In FIG 11, the display screen further includes an execute button which is 
operated to initiate the collection of the hypertexts. 

Next, the HTML descriptions of the collected documents are analyzed by the 
information collecting unit 1 1 , so that the link information are extracted as shown in FIG 9 and 
then stored in the information storing unit 22 (the step S2 in FIG 10). 

The condition detecting unit 13 is then operated to extract the link which fulfills the 
extraction condition as the mismatched link from the information storing unit 22 based on the 
extraction conditions inputted by the input unit 3 (the step S3 in FIG 10). 

There is shown in FIG 12 a display screen of a setting for the extraction conditions. 
As shown in FIG 12, the display screen is designed to allow the user to specify which kinds of 
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mismatched links, such as a dead link, i.e., a physical mismatched link, an error link, a link for 
expired information, inconsistency in hyperlinks, inconsistency in the styles of hyperlinks, a 
phantom link, and a loop link, is to be extracted. When the link for a particular address is 
already proved as the mismatched link, this address can be inputted to a "particular URL" 
column as shown in FIG 12, so that the link including the link target having the inputted address 
can also be extracted. When too many mismatched links are extracted, the number of records 
of mismatched links can be specified by limiting the number of records to be displayed on a 
display screen. There is also provided an execute button for allowing the user to issue 
instruction to start the extraction of the mismatched link. 

The extraction of the dead link among some kinds of the mismatched links can be 
realized by the aforesaid conventional method, thereby omitting the descriptions in this 
embodiment. The method of extracting the link having a particular URL for a link source is 
obvious to those skilled in the art, thereby also omitting the descriptions in this embodiment. 
The description of the method of extracting remaining logically mismatched links will be 
described in the followings. 

The candidate providing unit 12 is then operated to provide a correction candidate so as 
to eliminate the mismatch in the link extracted as the mismatched link by the condition detecting 
unit 13 (the step S4 in FIG 10), and to output a list of the results on a display screen (the step S5 
in FIG 10). 

There is shown in FIG 1 3 an example of the display screen of the list of the results of 
extracted mismatched link. The list of the results has a plurality of items such as kinds of 
mismatched links, a correction candidate, a link ID, a source web page, a target web page, a 
hyperlink, a target attribute, and a style attribute. As shown in FIG 13, the links are divided 
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into groups such that the links having the same "target web page" and "hyperlink" are grouped in 
a same group. The grouped links are respectively given kinds of mismatched link and 
correction candidates and then displayed on the display screen. 

When the link source address or the link target address is clicked, the corresponding 
document can be accessed. The correction candidate outputted by the system is indicated in the 
column of the "correction candidate". The column of the "correction candidate" has two 
sections divided by a colon ":", one of which includes items of the link information to be 
corrected and the other of which includes information about how to correct. For example, the 
representation "link: delete" means that the link should be deleted. The representation 
"hyperlink: "What's New"" means that the hyperlink should be changed to "What's New". 
This correction candidate may be re-written by the administrator after confirming. 

The administrator can then confirm the mismatched link and the correction candidate 
outputted on the list (the step S6 in FIG 10). Referring to FIG 13, the links having the same 
target web page and hyperlink are grouped. Therefore, once the administrator confirms a 
representative example of each of the mismatched links, the administrator does not need to 
confirm all of the links. For example, it is understood from the list of the results shown in FIG 
13 that all of the links having the link IDs 271 to 274 have the same target web page indicative of 
the document 175, the same hyperlink indicative of "ox campaign now underway", the kind of 
mismatched link indicative of the link for the expired information, and the correction candidate 
indicative of "link: delete". Therefore, it is understood that all of the links of the link IDs 271 
to 274 should be deleted. All the administrator has to do is to access the document 171 to 
confirm the validity of the mismatched link and correction candidate of the link 271. The 
administrator dose not have to confirm all of the remaining links 272 to 274. Therefore, it is 
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possible to cut a cost of the confirmation. 

When there are a plurality of correction candidates, the administrator may be provided 
with a plurality of correction candidates, such as "link target: document 177 OR hyperlink: 
product B" in FIG 13, which are partitioned by "OR". In this case, the administrator may 
select a necessary correction candidate based on the result of the confirmation. When the 
administrator judges that the correction candidate is wrong in accordance with the result of the 
confirmation, the administrator may correct this error. For example, the correction candidate of 
the links 278 and 279 are indicative of "hyperlink: What's New" in FIG. 13. The correction 
candidate can be changed to "target web page: document 1 80", if the administrator considers that 
it is appropriate that the target web page address should be changed to the document 180. 
When the administrator judges that the correction should not be done, the column of the 
correction candidate may be brought into a blank, thereby making it possible to cancel the 
correction in the following step. 

When the administrator operates the button of "reflect correction" shown in FIG 13, the 
correction reflecting unit 14 is operated to correct each of the documents in the hypertext 
database 21 in accordance with the correction candidates confirmed by the administrator (the 
step S7 in FIG. 10). When there are a plurality of correction candidates which are still 
connected with each other by "OR" at this stage, only the first correction candidate may be 
reflected. 

The display screen of the list of the results further includes links "sort" at the items of 
the source web page, the target web page, and the hyperlink, as shown in FIG 13. These links 
are adapted to sort records of the result of extraction by using each item as the sort key. For 
example, in response to a click of the link "sort" of the item "link source", the records of the 
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result of extraction can be sorted by the link source document. Therefore, it is possible to grasp 
a tendency for each kind of the mismatched links to occur, for this reason, it is usable to correct 
the mismatched link by hands. In response to a click of the link "sort" of the item "link target", 
the records of the result of extraction can be sorted by the link target document. Therefore, it is 
possible to grasp a situation in occurrence of the mismatched link in a particular document, for 
this reason, the mismatched link caused to an important document, such as a document inundated 
with accesses, can be investigated. In response to a click of the link "sort" of the item 
"hyperlink", the records of the result of extraction can be sorted by the hyperlink. Therefore, it 
is possible to grasp a tendency for each kind of the hyperlink to cause the mismatch, for this 
reason, the suitability of the expression for the hyperlink can be investigated. 

Although it is described in this embodiment that the administrator corrects the hyperlink, 
the target web page, and so on, in the column of the "correction candidate" displayed on the 
display screen of the list of the results in FIG. 13 is described, it is not limited to that 
embodiment. The administrator may directly re-write the records in the columns such as "link 
source", the "link target", and the "hyperlink" on the display screen. Further, although it is 
described in this embodiment that the display screen of the setting for the collection of the 
hypertexts and the display screen of the setting for the extraction conditions are separately 
provided, a single display may be provided for setting for the collection of the hypertexts and 
setting for the extraction conditions at the time of starting the analysis in another embodiment. 
In this case, steps SI to S5 shown in FIG 10 may be automatically performed. The present 
invention is not limited to the embodiments described above. 

Furthermore, although it is described in this embodiment that the administrator confirms 
the outputted mismatched link and the correction candidate in the step S6, the step S6 may be 
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omitted and the rest of the steps, steps SI to S7, may be automatically performed in another 
embodiment. The present invention is not limited to the embodiments described above. 

Furthermore, although it is described in this embodiment that the administrator decides 
the timing to start the analysis, it is not limited to that embodiment. In another embodiment, 
there may be provided a method having the steps of: previously setting the collection and 
extraction conditions; automatically performing the steps SI to S5 at fixed intervals; and 
notifying the administrator of the obtained result by an electronic mail or the like. The present 
invention is not limited to the embodiments described above. 

An embodiment of the detection of the error link 

The operations of the condition detecting unit 13 and the candidate providing unit 12 
will be described in detail in the followings, with reference to FIGS. 3, 14 and 15A to 15D. In 
this embodiment, the information storing unit 22 is capable of storing the link information about 
the group of documents shown in FIG 3. 

Firstly, the condition detecting unit 1 3 is operated to read out the link information from 
the information storing unit 22 to divide the links into some groups in accordance with the link 
information. The condition detecting unit 13 divides links having the same hyperlink into a 
same group. Then, the condition detecting unit 13 further divides the links which is divided in 
the same group, having the same link target into a same sub-group. Then, the condition 
detecting unit 1 3 extracts the links which has the different link target. The condition detecting 
unit 13 is further operated to give an criteria score to each of the links in accordance with the 
number of links included in the sub-group (the step Tl 1 in FIG 14). 

FIG 15A shows an example of the links extracted and the criteria scores given in the 
step Tl 1. It can be understood from FIG 15A that the links 21 1, 212, 213, and 214 are grouped 
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as these links have a same hyperlink "GX0011", while the links 215, and 216 are grouped as 
these links have a same hyperlink "GX0012". The three links 211, 212 and 213 in the group 
having the hyperlink "GX001 1" are further sub-grouped as these links have a same link target 
"document 116", while the link 214 is grouped into a sub-group having the link target "document 
117". The link 215 in the group having the hyperlink "GX0012" is grouped into a sub-group 
having the link target "document 116", while the link 216 is grouped into a sub-group having the 
link target "document 117". 

The method of giving the criteria score includes the steps of: setting the criteria score 
for each of the groups to "1"; setting the criteria score for each of the sub-groups to a value 
which is obtained by distributing the criteria score into the number in inverse proportion to the 
number of links in the sub-groups, and setting the criteria score for each of the links to a value 
which is obtained by dividing the criteria score of each of the sub-groups equally into the number 
of the links in the sub-groups. 

For example, as shown in FIG 15 A, the group of the hyperlink "GX001 1" is given the 
criteria score "1". When the criteria score is distributed into the number in inverse proportion 
to the number of the links in the sub-group, the sub-group of the link target address "document 
116" is given the criteria score "1/4", while the sub-group of the link target address "document 
117" is given the criteria score "3/4". The criteria score of the sub-group "1/4" is divided 
equally into three links 211, 212, and 213, thereby giving the criteria score for each of the links 
211, 212, and 213 "1/12". Similarly, each of the links 215 and 216 is given the criteria score 
"1/2". 

In the following step T12 in FIG 14, the condition detecting unit 13 is operated to read 
out the link information from the information storing unit 22 to divide the links into some groups 
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in accordance with the link information. The condition detecting unit 1 3 divides links having 
the same link target into a same group. Then, the condition detecting unit 13 further divides the 
links which is divided in the same group, having the same hyperlink into a same sub-group. 
Then, the condition detecting unit 1 3 extract the links which has the different hyperlink. The 
condition detecting unit 1 3 is further operated to give an criteria score to each link in accordance 
with the number of links included in the sub-group. 

FIG. 1 5B shows an example of the links extracted and the criteria scores given in the 
step T12. It can be understood from FIG 15B that the links 211, 212, 213, and 215 are grouped 
as these links have a same link target "document 1 1 6'% while the links 214, and 216 are grouped 
as these links have a same link target "document 117". The three links 21 1, 212 and 213 in the 
group having the link target "document 116" are further sub-grouped as these links have a same 
hyperlink "GX0011", while the link 215 is grouped into a sub-group having the hyperlink 
"0X0012". The link 214 in the group having the link target "document 117" is grouped into a 
sub-group having the hyperlink "GXOOH" while the link 216 is grouped into a sub-group 
having the hyperlink "GX0012". 

The method of giving the criteria score is the same as the step Tl 1. Thus, in the step 
T12, the criteria score of each of the links 211, 212 and 213 becomes "1/12", the criteria score of 
the link 215 becomes "3/4", and the criteria score of each of the links 214 and 216 becomes 
"1/2". 

In the following step T13 in FIG 14, the condition detecting unit 13 is operated to read 
out the link information from the information storing unit 22 to divide the links into some groups 
in accordance with the link information. The condition detecting unit 13 divides links having 
the same link source and hyperlink into a same group. Then, the condition detecting unit 13 
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further divides the links, which is divided in the same group, having the same link target into a 
same sub-groups. Then, the condition detecting unit 13 extracts the links which has the 
different link target. The condition detecting unit 13 is further operated to give an criteria score 
to each link in accordance with the number of links included in the sub-group. 

FIG 15C shows an example of the links extracted and the criteria scores given in the 
step T13. It can be understood from FIG 15C that the links 215 and 216 are grouped in a same 
group as these links have a same link source "document 115" and hyperlink "GX0012". The 
link 215 is further grouped into a sub-group having the link target "document 116", while the 
link 216 is grouped into a sub-group having the link target "document 117". 

The method of giving the criteria score is also the same as the step Til. Thus, in the 
step T13, the criteria score of the links 215 and 216 are "1/2". 

In the following step T14 in FIG 14, the condition detecting unit 13 is operated to read 
the link information from the information storing unit 22 to extract the links the hyperlink of 
which includes words that is not included in the title, the header or the highlighted character 
string in the link target document thereof in accordance with the link information. The 
condition detecting unit 13 gives the criteria score "1" to each of the extracted links. 

FIG 1 5D shows an example of the links extracted and the criteria scores given in the 
step T14. It can be understood from FIG 3 that as for the links 214 and 215 shown in FIG 15D, 
the words included in the hyperlink are not expressed in the links target documents. 

In the following step T15, the condition detecting unit 13 is operated to sum up the 
criteria score of each of the links. Therefore, the criteria score of each of the links 211, 212, 
and 213 becomes "1/6" obtained by an equation "1/12+1/12=1/6". The criteria score of the link 
214 becomes "9/4" obtained by an equation "3/4+1/2+1=9/4". The criteria score of the link 
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215 becomes "1 1/4" obtained by an equation "1/2+3/4+1/2+1=11/4". The criteria score of the 
link 216 becomes "3/2" obtained by an equation "1/2+1/2+1/2-3/2". 

In the following step T16 in FIG 14, the condition detecting unit 13 is operated to 
compare the sums of the criteria scores of sub-groups, and to then extract the links having the 
higher criteria score as a mismatched link. The candidate providing unit 12 provides the 
correction candidate for extracted links under each condition so as to harmonize link information 
about the link having the higher score with that of the lower score in a same group. 

As shown in FIG. 15 A, in the group of the hyperlink "GX0011", the sum of the criteria 
scores of the sub-group including the links 211, 212 and 213 becomes "1/2" obtained by an 
equation "1/6+1/6+1/6-1/2", and the sum of the criteria scores of the sub-group including the 
link 214 becomes "9/4". Therefore, the link 214 which has the higher criteria score is decided 
as the mismatched link in this case. In order to harmonize the link information about the link 
214 with that of the sub-group including the links 211, 212 and 213, it can be understood that the 
correction candidate for the link 214 is appropriately obtained as "link target: document 116". 

Furthermore, in the group of the hyperlink "GX0012" in FIG 15 A, the sum of the 
criteria scores of the sub-group including the link 215 becomes "11/4", and the sum of the 
criteria scores of the sub-group including the link 216 becomes "3/2". Therefore, the link 215 
is decided as the mismatched link in this case. In order to harmonize the link information about 
the link 215 with that of the sub-group including the link 216, it can be understood that the 
correction candidate for the link 215 is appropriately obtained as "link target: document 117". 
By the same token, in FIG 15B, the link 215 is decided as the mismatched link, and the 
correction candidate thereof is decided as "hyperlink: "GX0012". By the same token, in FIG 
15C, the link 215 is decided as the mismatched link, and the correction candidate thereof is 
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decided as "target web page: document 117". It is understood from the above results that the 
mismatched links are the links 214 and 215, and the correction candidates of the links 214 and 
215 are "link target: document 116" OR "hyperlink: GX0012", and "target web page: document 
1 1 T OR "the hyperlink: GX001 1 respectively. 

Although it is described in this embodiment that the link having the higher sum of the 
criteria score is decided as the mismatched link, it is not limited to that example. In another 
embodiment, there is provided a method of deciding the mismatched link having the steps of: 
setting a predetermined threshold for the criteria score; and deciding the link as the mismatched 
link only when the criteria score thereof is higher than the threshold even if the criteria score 
thereof is higher than those of others. The present invention is not limited to the embodiments 
as described above. 

Furthermore, although it is described in this embodiment that the criteria score is 
calculated, for example, based on the number of the links in each of the sub-groups, but it is not 
limited to that example. The criteria score may be simply the number of extractions. In 
another embodiment, there may be provided a method of calculating the criteria score having the 
steps of: specifying a characteristic vector of the link as the number of links in the sub-group; 
preparing a characteristic vector of the mismatched link as a teaching data; and calculating a 
mean of distance between the characteristic vector of the link and the characteristic vector of the 
mismatched link to obtain the criteria score. The present invention is not limited to the 
embodiments described above. 

Furthermore, although it is described in this embodiment that the extraction conditions 
of the error link are calculated by summing up the criteria scores including: (1) a first criteria 
score calculated by comparing the hyperlinks of the plural links for the same target web page; (2) 
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a second criteria score calculated by comparing the target web pages of a plurality of links 
represented by the same hyperlink; (3) a third criteria score calculated by comparing the target 
web pages based on a plurality of links for the same link source page and the same hyperlink; 
and (4) a fourth criteria score calculated by comparing the hyperlink and the target web page in 
the contents, but it is not limited to that example. In another embodiment, the criteria score 
may be calculated according to at least one of the above criteria scores, or according to the 
weighted criteria scores based on each of conditions. The present invention is not limited to the 
above embodiments of the method. 

An embodiment of the detection of the expired link 

The operations of the condition detecting unit 13 and the candidate providing unit 12 in 
the detection of the expired link will be described in detail in the followings with reference to 
FIGS. 4 and 16 of the drawings. 

Firstly, the condition detecting unit 13 is operated to extract links including dated 
expressions in the hyperlink thereof, or indicating documents including dated expressions. 
Then, the condition detecting unit 13 calculates the expiration date of the dated expression 
related to the extracted link, and to judge whether the present date and time is prior to the 
expiration date or not (the step T21 in FIG 16). 

In the following step T22 in FIG 16, the condition detecting unit 13 is operated to 
extract the expired expression from the link target document related to the extracted link. In 
this embodiment, the expired expression means an expression more commonly used for a notice 
sentence when the service is terminated, closed, or moved, such as "Closed.", "Moved.", 
"Ended.", "Automatically jump after a few seconds.", "effective in [date]", "We appreciated 
your past patronage.", "We appreciated your past participation.", and so on. Besides the above 
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expired expression, if the description in the HTML is indicated that the document can be 
automatically jumped after a few seconds, this is extracted as the expired expression. 

In the following step T23 in FIG 16, the condition detecting unit 13 calculates criteria 
score of the link by integrating the result judged whether the present date and time is included in 
the expiration date or not in the step T21, and the number of the expired expression extracted in 
the step T22. When this criteria score is higher or equal to a predetermined threshold, the link 
having the criteria score is outputted as the mismatched link. 

There may be provided an example of the method of calculating the criteria score of the 
link including the step of multiplying the number of dates obtained as the expired date and the 
number of appearances of the extracted expired expressions together. As for another 
embodiment, there may be provided a method of calculating the criteria score including the steps 
of: specifying a characteristic vector of the link based on the number of dates obtained as the 
expired date and the number of appearances of the extracted expired expressions; calculating a 
mean value of distances between the specified characteristic vector of the link and characteristic 
vectors of the mismatched link prepared as teaching data; and setting the mean value as the 
criteria score. The present invention is not limited to the embodiments described above. 

In the following step T24, the candidate providing unit 12 is operated to extract the 
moved new address for the link outputted as the mismatched link from the link target document 
to specify the new address as the correction candidate. In this embodiment, the new address 
means an address to which the document can be automatically jumped in accordance with the 
HTML. Instead of the automatic jump of the document, the expression "Click here.", or "Move 
to the following URL." may be extracted. Then, the target address of a link included in the 
expression or written in peripheral of the expression may be specified to be the correction 
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candidate as the new address. When, on the other hand, the new address cannot be extracted, 
the correction candidate may be outputted as "link: delete". 

An example of the operations of the condition detecting unit 13 and the candidate 
providing unit 12 will be described in the followings with reference to FIG 4A. Here, the 
method of calculating the criteria score of the link including the step of multiplying the number 
of dates obtained as the expired date and the number of appearances of the extracted expired 
expressions together, as described above, is used. 

Referring also to the step T21 of FIG. 16, as the document 125 includes the dated 
expression such as "Jul. 20 th , 2002 to Aug. 31 st , 2002.", the condition detecting unit 13 is 
operated to extract the links 211, 222, 223, and 224. Assuming that the present date is Aug. 1 5 th , 
2002, the condition detecting unit 13 judges that the present date is prior to the expiration date of 
the document 125, thereby judging the links 211, 222, 223, and 224 are not expired. 

In the next step T22 of FIG 16, nothing is extracted, as the document 125 does not 
include expired expression. 

With the result obtained in the step T21 that the present date is prior to the expiration 
date, and the result obtained in the step T22 that no expressions expressing the expired date are 
extracted, both of the number of dates obtained as the expired date and the number of appearance 
of the extracted expired expression are calculated to be "0". Therefore, the criteria scores of the 
links 211, 222, 223, and 224 become "0" obtained by an equation "0*0 = 0". Therefore, it is 
judged that all of the links 221, 222, 223, and 224 are appropriate or suitable in the next step T23 
of FIG 16. 

Another example of the operations of the condition detecting unit 13 and the candidate 
providing unit 12 will be described in the followings with reference to FIG 4B. 
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Referring also to the step T21 of FIG 16, as the document 125 includes the dated 
expression such as "Jul. 20 th , 2002 to Aug. 31 sl , 2002.", the condition detecting unit 13 is 
operated to extract the link 224. Assuming that the present date is Sep. 1 5 lh , 2002, the condition 
detecting unit 13 judges that the present date is over the is over the expiration date of the 
document 125, thereby judging the link 244 is expired. 

In the next step T22 of FIG. 16, the condition detecting unit 13 is operated to extract the 
expired expression such as "Closed.". 

With the result obtained in the step T21 that the present date is over the expiration date, 
and the result obtained in the step T22 that the expired expression such as "Closed." is extracted, 
the number of dates obtained as the expired date is calculated to be "15", and the number of 
appearance of the extracted expired expression is calculated to be "1". This leads to the fact 
that the criteria score of the link 224 is "15" obtained by an equation "15x1 = 15". Therefore, 
when the threshold is set as "10", it is judged that the link 224 is the mismatched link. 

In the next step T24 of FIG. 16, the candidate providing unit 12 is operated to extract the 
new address. However, as the document 125, shown in FIG 4B, does not include 
corresponding address, the candidate providing unit 12 cannot obtain the new address. 
Therefore, the candidate providing unit 12 outputs the "link: delete" as the correction candidate 
of the link 224. 

Although it is described in this embodiment that the expired link is detected by the dated 
expression and the expired expression, but is not limited to this method. For example, the 
detecting method, similar to the detection of the error link as described above, includes the steps 
of: grouping the links having a same target web pages; and detecting sub-groups having the 
different hyperlink in the same group. Furthermore, in another embodiment, the detecting 
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method may include the steps of: grouping the links having a same hyperlink; and detecting the 
sub-groups having the different link target in the same group. 

An embodiment of the detection of the inconsistency in the hyperlinks 

The operations of the condition detecting unit 13 and the candidate providing unit 12 for 
the detection of the inconsistency in the hyperlinks will be described in detail in the followings, 
with reference to FIGS. 5, 17 and 18 of the drawings. 

Firstly, the condition detecting unit 13 is operated to read out the link information from 
the information storing unit 22 to divide the links into some groups in accordance with the link 
information. The condition detecting unit 13 divides links having the same link target into a 
same group. Then, the condition detecting unit 13 further divides the links which is divided in 
the same group, having the same hyperlink into a same sub-group. Then, the condition 
detecting unit 13 extracts the links which has the different hyperlink. The condition detecting 
unit 13 is further operated to give an criteria score to each link in accordance with the number of 
links included in the sub-group, in the step T31 in FIG 17. 

FIG 1 8 shows an example of the link extracted and the criteria score given in the step 
T31, when the relationship between documents is as shown in FIG 5. It can be understood 
from the description of FIG. 18 that the links 231, 232, 233, and 234 are grouped as these links 
have a same link target "document 135". The three links 231, 232, and 233 are further grouped 
into a sub-group of the same hyperlink "GX Series", while the link 234 is grouped into a 
sub-group of the hyperlink "gX Series". 

The method of giving the criteria score includes the steps of: setting the criteria score 
for each of the groups to "1"; setting the criteria score for each of the sub-groups to a value 
which is obtained by distributing the criteria score into the number in inverse proportion to the 
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number of links in the sub-groups, and setting the criteria score for each of the links to a value 
which is obtained by dividing the criteria score of each of the sub-groups equally into the number 
of the links in the sub-groups. Therefore, the criteria score of each of the links 231, 232, and 
233, given in the step T31 of FIG 17, becomes "1/12" while the criteria score of the link 234, 
also given in the step T31 of FIG. 17, becomes "3/4", as shown in FIG 18. 

The condition detecting unit 13 is then operated to compare the sums of the criteria 
scores of sub-groups, and to then extract the links having the higher criteria score as a 
mismatched link. In FIG 18, the criteria score of the link 234 "3/4" is the higher than the sum 
of the criteria scores of the links 23 1 , 232 and 233 "1/4". Therefore, the link 234 is extracted as 
the mismatched link. 

In the following step T32 in FIG 17, the candidate providing unit 12 is operated to 
investigate whether the hyperlink of the extracted links is registered in a glossary or not. In this 
embodiment, the glossary means a table having expressions to be unified with a key of 
fluctuation of description for a word. For example, a word "free software" means a software 
available without admission, and has a plurality of expression fluctuation of description, such as 
"free ware", and "free soft". When the administrator can unify these words into a word "free 
software", the words "free ware", and "free soft" are assumed to be the key, and the word "free 
software" is assumed to be a value. These words may be registered in the glossary. 

When the hyperlink of the extracted link is already registered in the glossary, YES of the 
step T32 in FIG 17, the candidate providing unit 12 is operated to output the correction 
candidate as the unified expression corresponding to the key, in the step T33 in FIG 17. In 
order to fully absorb fluctuations of descriptions, fuzzy search may be performed when the key is 
searched. In another embodiment, the method of calculating the correction candidate may 
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include the steps of: conducting fuzzy search for the unified expression without the words of the 
fluctuation of description; judging whether affinity level in character string is the higher or equal 
to a threshold or not; and assuming the correction candidate as the searched unified expression 
when the judgment is made that the affinity level in character string is the higher or equal to the 
threshold. 

When, on the other hand, the hyperlink of the extracted link is not registered in the 
glossary, NO of the step T32 in FIG 17, the candidate providing unit 12 provides the correction 
candidate to harmonize the hyperlink having the higher criteria score with that of the lower 
criteria score in the same group, in the step T34 in FIG 17. In the case shown FIG 18, the 
candidate providing unit 12 outputs "hyperlink: GX Series" as the correction candidate. 

It is assumed that both of the words U GX Series", and "gX Series", shown in FIG 18, 
are not registered in the glossary. 

Although it is described in this embodiment that the criteria score is calculated, for 
example, based on the number of the links in each of the sub-groups, the present invention is not 
limited to the embodiments described above. In another embodiment, there is provided a 
method of calculating the criteria score having the steps of: specifying a characteristic vector of 
the link based on the number of links included in the sub-group; calculating a mean value of 
distances between the specified characteristic vector of the link and characteristic vectors of the 
mismatched link prepared as teaching data; and setting the mean value as the criteria score. 
The present invention is not limited to the embodiments described above. 

An embodiment of the detection of the inconsistency in the styles of the hyperlinks 

The operations of the condition detecting unit 13 and the candidate providing unit 12 for 
the detection of the disunity in the style of the hyperlink will be described in detail in the 
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followings, with reference to FIGS. 6, 19 and 20 of the drawings. 

Firstly, the condition detecting unit 1 3 is operated to read the link information from the 
information storing unit 22 to divide the links into some groups in accordance with the link 
information. The condition detecting unit 13 divides links having the same link source 
document into a same group. Then, the condition detecting unit 13 further divide the links 
which is divided in the same group, having the same target attribute into a same sub-group. 
Then, the condition detecting unit 13 extracts the links which has the different target attribute. 
The condition detecting unit 13 is further operated to give an criteria score to each link in 
accordance with the number of links included in the sub-group, in the step T41 in FIG 19. 

FIG 20 shows an example of the links extracted and the criteria scores given in the step 
T41 in case where the relation between the documents is as shown in FIG 6. It can be 
understood from FIG 20 that the links 241, 242, 243, and 244 are grouped as these links have a 
same link source "document 141". The three links 241, 242, and 243 are further grouped into a 
sub-group of the same target attribute "_blank", while the link 244 is grouped into a sub-group of 
the target attribute "not specified". 

The method of giving the criteria score includes the steps of: setting the criteria score 
for one of the groups to "1"; setting the criteria score for each of the sub-groups to a value which 
is obtained by distributing the criteria score into the number in inverse proportion to the number 
of links in the sub-groups, and setting the criteria score for each of the links to a value which is 
obtained by dividing the criteria score of each of the sub-groups equally into the number of the 
links in the sub-groups. Therefore, as shown in FIG 20, in the step T41, the criteria score of 
each of the links 241, 242, and 243 becomes "1/12", while criteria score of the link 244 becomes 
"3/4". 
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The condition detecting unit 13 is then operated to compare the sums of the criteria 

scores of sub-groups, and to then extract the links having the higher criteria score as a 

mismatched link. In FIG 20 the criteria score of the link 244 "3/4*' is the higher than the sum 

of the criteria scores of the links 241 , 242 and 243 "1/4" Therefore, the link 244 is extracted as 

the mismatched link. 

In the following step T42 in FIG 19, the candidate providing unit 12 provides the 
correction candidate to harmonize the target attribute having the higher criteria score with that of 
the lower criteria score in the same group. In the case shown in FIG 20, the candidate 
providing unit 12 outputs "target attribute: _blank" as the correction candidate. 

Although it is described in this embodiment that the targets to be grouped in the step 
T41 of FIG 19 are the links having the same link source document, but the present invention is 
not limited to this embodiment. In another embodiment, there may be provided a method 
including the step of grouping the links having a same hyperlink and included in a particular area, 
such as a table, and a list of links into a same group. In another embodiment, there may be 
provided a method including the steps of: grouping the links among a plurality of documents, 
such as a particular document and the document stored in a same directory as the particular 
document, based on the style; and detecting the disunity in the link style of the page peripheral to 
the particular document. 

In this embodiment, the method of detecting the disunity in the target attribute and 
calculating the correction candidate have been described above, the similar method of detecting 
disunity in style attributes and calculating the correction candidate may be provided. 

In this embodiment, the criteria score is calculated, for example, based on the number of 
the links in each of the sub-groups. The present invention is not limited to this embodiment. 
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In another embodiment, there is provided a method of calculating the criteria score having the 
steps of: specifying a characteristic vector of the link as the number of links in the sub-group; 
preparing a characteristic vector of the mismatched link as a teaching data; and calculating a 
mean of distance between the characteristic vector of the link and the characteristic vector of the 
mismatched link to obtain the criteria score. 

An embodiment of the detection of the phantom link 

The operations of the condition detecting unit 13 and the candidate providing unit 12 in 
the V detection of the phantom link will be described in detail in the followings with reference to 
FIGS. 7 and 21 of the drawings. 

Firstly, the condition detecting unit 13 is operated to read out the link information from 
the information storing unit 22, according to the link information, to extract the link having an 
invisible hyperlink, in the step T51 in FIG. 21. In this embodiment, the invisible hyperlink 
means a null character string, a transparent image, a considerable infinitesimally small image or 
character, or an image or character which is the same color as that of a background. In FIG 7A, 
the link having a hyperlink specifying a null character string is extracted. 

In the following step T52 in FIG 21, the candidate providing unit 12 is operated to 
output the correction candidate so as to delete the link as "link: delete". 

An embodiment of the detection of the loop link 

The operations of the condition detecting unit 13 and the candidate providing unit 12 for 
the detection of the loop link or looped link will be described in detail in the followings, with 
reference to FIGS. 8 and 22 of the drawings. 

Firstly, the condition detecting unit 13 is operated to read out the link information from 
the information storing unit 22, to separate the hyperlink of the link read from the information 
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storing unit 22 into words, in the step T61 in FIG 22. The method of separating the hyperlink 
into words may be performed by conducting a morphological analysis, separating the hyperlink 
at the change of sorts of characters, or separating the hyperlink at every several letters. 

In the following step T62 in FIG 22, the condition detecting unit 13 is operated to 
extract a group of links forming a loop and identical in the words in the hyperlink corresponding 
to the loop link. In FIG. 8, all of the links 261, 262 and 263 including a word "present" form a 
loop, and therefore are assumed to be a loop link to be outputted. 

Although it is described in this embodiment the method of extracting the loop links in 
which all of the hyperlink includes the same word, the present invention is not limited to this 
embodiment. In another embodiment, there may be provided a method including the steps of: 
preparing a dictionary including characteristic words classified under each of the specific topics; 
and extracting the loop links by judging whether each of the hyperlinks includes the 
characteristic words classified for the same topic. The present invention is not limited to the 
embodiments described above. 

A method of detecting mismatched link focused on a change with time 

Although it is described in this embodiment the method of detecting some kinds of the 
mismatched links based on the link information of each of the links collected at a same time, the 
present invention is not limited to this embodiment. In another embodiment, there may be 
provided the method of detecting all kinds of mismatched links including the steps of: repeating 
the collection of the link information periodically; and detecting all kinds of mismatched links by 
focusing on a change in the link information in accordance with time. The operations of the 
condition detecting unit 13 and the candidate providing unit 12 in method of detecting 
mismatched link focused on a change in accordance with time will be described in the followings 



48 



SUBSTITUTE SPECIFICATION (Clean version) Attorney Docket no. Q77945 

U.S. Application No. 10/685,456 

with reference to FIGS. 1 , 4, 23 and 24 of the drawings. 

The information storing unit 22, shown in FIG 1, is adapted to store therein the link 
information at times T and T\ 

Firstly, referring to T71 in FIG 23, the condition detecting unit 13 is operated to group 
the links which are the same in at least one item of the link information at times T and T\ FIG 
24 shows an example of the links grouped into a group of the link target "document 125" in 
accordance with the link information at times on Aug. 15 th , 2002, and on Sep. 15 th , 2002, when 
the relationship of the documents are as shown in FIG 4. 

In the following step T72 in FIG 23, the link having many links varied in the link 
information is extracted from the same group as the mismatched link. In case of FIG 24, there 
are four links of the link target "document 125" at a time on Aug. 15 th , 2002, but there is only 
one link of the link target "document 125" at a time on Sep. 15 th , 2002. Therefore, the link 224 
is extracted as the mismatched link. 

In the following step T72 in FIG 23, the candidate providing unit 12 provides the 
correction candidate to compensate the change caused between the times T and T\ Referring to 
FIG 23, because the deletion of the links are caused to the rest of the links 221, 222, and 223, 
between on Aug. 15 th , 2002 and on Sep. 15 th , 2002, therefore, the candidate providing unit 12 
provides "link: delete" as the correction candidate. 

As described above, in this embodiment, the links having the same link target document 
at times T and T' are respectively grouped as a same group, and when there is a change among 
some of the links included in the same group between the times T and T\ the rest of the link(s) in 
the group is(are) extracted as the mismatched link. Although it is described in this embodiment 
that the change is that some of the links are deleted, it is not limited to that example. For 
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example, when there is a change in the link target document for some of the links, the candidate 
providing unit 12 may provide a correction candidate that indicates the user to correct the 
hyperlink. 

Although it is described in this embodiment that the links having the same link target 
document at times T and T are respectively grouped as a same group, the present invention is 
not limited to this embodiment. In another embodiment, there may be provided a method 
including the steps of: grouping links having a same hyperlink as a same group; and detecting a 
change in the style or target attribute. 

The effect of this embodiment will be described in the followings. 

In this embodiment, all kinds of logical mismatches can be detected. More specifically, 
in this embodiment, a kind of the detectable logical mismatches may include: (1) putting a link to 
a wrong destination or target; (2) putting a link to the expired information; (3) inconsistency in 
the hyperlinks; and (4) inconsistency in the styles of the hyperlinks, as the mismatched link 
detecting method includes the steps of: extracting the link information from the hypertext 
database; grouping the links of each item of the link information; and detecting the particular 
link excluded from the group to consider it as a mismatched link. The logically mismatches, 
such as (2) the link for the expired information, may be detected by repeating the collection of 
the link information periodically, and focusing on a change in the link information in accordance 
with time. 

Furthermore, (5) the phantom link for one example of the logically mismatches may be 
detected by detecting the link having no hyperlink, and (6) the loop link for another example of 
the logical mismatches may be detected by detecting the links included in a group of links 
forming a loop and having the hyperlinks corresponding the group of links relevant to a topic. 
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In this embodiment, the correction candidate of the logically mismatch can be provided 
for the administrator. More specifically, the candidate correcting method may include a process 
of automatically calculating the correction candidate so as to harmonize the link information of 
the particular link excluded from the group with the link information of the rest of the links in the 
group. Therefore, it is unnecessary for the administrator to consider how to correct the 
mismatched links, and further it is possible to automatically reflecting the correction. 

Furthermore, the grouped mismatched links can be collectively displayed on a display 
screen in this embodiment. Therefore, all the administrator has to do is to confirm a part of 
links, thereby making it possible to judge whether the remaining links are mismatched or not. 
Therefore, the efficiency of check by the administrator can be considerably enhanced. 

In this embodiment, there may be provided a display screen displayed thereon a list 
sorted by each of three items including: (1) a hyperlink; (2) identification information about a 
source web page; and (3) identification information about a target web page. Therefore, the 
administrator can grasp the correction item every pages, intensively examine a mismatch to a key 
page, and examine suitability of the expression which is used for the hyperlink. 

In this embodiment, the data processing unit 1 includes the information collecting unit 
1 1 , but this information collecting unit 1 1 may be omitted from the data processing unit 1 , as the 
collection and storage of information about a page and link from the hypertext database 21 which 
is performed by the information collecting unit 1 1 in this embodiment, may be performed by 
another data processing unit, not shown. 

Furthermore, the correction reflecting unit 14 in this embodiment may be omitted from 
the data processing unit 1, when the administrator can correct the mismatched parts in the 
hypertext database 21 by his hand while viewing a display screen of a list of the results shown in 
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FIG 13. Even if there are no information about a kind of mismatched link or the correction 
candidate, the administrator can derive a correction candidate from information, except the kind 
of mismatched link or the correction candidate, as shown on the display screen in FIG 13. 
Therefore, the candidate providing unit 12 in this embodiment may be omitted from the data 
processing unit 1 . 

Second preferred embodiment 

Referring now to FIG 25 of the drawings, there is shown a second preferred 
embodiment of the hypertext checking apparatus according to the present invention. 

As shown in FIG 25, the data processing unit 5 includes: the same constitutional 
elements as those of the data processing unit 1 shown in FIG. 1 in the first embodiment. In 
addition, the data processing unit 5 of this embodiment includes an importance calculating unit 
15. 

The importance calculating unit 1 5 is adapted to calculate an importance value for the 
mismatched link extracted by the condition detecting unit 13 in accordance with an access 
frequency to the document in the detected mismatched link, or a seriousness of mismatched link, 
and to output the calculated importance value with ranks. 

The operation of the data processing unit 5 in this embodiment will be described in the 
followings with reference to the drawings. 

The operations of the information collecting unit 1 1 and the condition detecting unit 1 3 
of this embodiment, shown in the steps SI to S3 in FIG 26, are same as those of the information 
collecting unit 1 1 and the condition detecting unit 13 of the first embodiment shown in FIG 10, 
thereby the description to these steps is omitted. Then, in the step S4, the candidate providing 
unit 12 provides a correction candidate so as to eliminate the mismatch in the link extracted by 
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the condition detecting unit 13 as the mismatched link, which is the same as the step S4 of the 
first embodiment shown in FIG 10. Then, instead of the step S5 of the first embodiment shown 
in FIG 10, control is passed to the importance calculating unit 15 for having the importance 
calculating unit 15 calculate the importance value for the mismatched link, shown as step S8 in 
FIG 26. 

The importance calculating unit 15 calculates the importance value of the link extracted 
as the mismatched link by the condition detecting unit 13, and to output the calculated 
importance value as a ranking list, shown as the steps S8 and S9 in FIG 26. In this embodiment, 
the importance value may be calculated based on at least a factor or a combination of a plurality 
of factors including: (1) a sort of errors and unsuitability of the detected parts; (2) accuracy of 
errors and unsuitability of the detected parts; (3) the number of targeted links of the page 
including the detected parts; (4) record for frequency of access by user to the page including the 
detected parts; and (5) a stratification level in the hypertext of the page including the detected 
parts. 

Referring to FIG 27 of the drawings, there is shown a display screen including the 
ranking list of the outputted mismatched link. The ranking list of the display screen shown in 
FIG 27 includes "importance value" in addition to the "kinds of mismatch" and the "correction 
candidate" and so on which are also included in the list in FIG 13. More specifically, this 
importance value of the mismatched link is obtained by grouping the links having the same link 
targets and the same hyperlinks as a same group, and calculating the importance value of the 
mismatched links for each of the groups, in addition to the kinds of mismatch and the correction 
candidate. The importance value of the mismatched link thus obtained is listed in the order 
where the group having the higher importance value is listed above. The administrator is 
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capable of performing the step S6 in FIG 26, in which the confirmation and re-writing of the 
correction candidate is conducted, with referring to the ranking list. As the ranking list includes 
the importance value which is listed in the order as described above, the administrator is easily 
conduct the step S6 in FIG 26. 

After that, in the following step S7 in FIG 26, the correction reflecting unit 14 reflects 
the correction for each of the documents in the hypertext database 21 in accordance with the 
confirmed or corrected correction candidate. This step is similarly conducted as the first 
embodiment. 

Although it is described in this embodiment that the importance calculating unit 15 
calculates the importance value of the mismatched link and to output the calculated importance 
value as a ranking list after the candidate providing unit 12 provides the correction candidate, the 
present invention is not limited to this embodiment. The order of processes is arbitrary changed. 
For example, in another embodiment, the importance calculating unit 1 5 may be operated to 
calculate the importance value of the mismatched link and to output the calculated importance 
value as a ranking list before the candidate providing unit 12 provides the correction candidate. 

Although it is described in this embodiment that the administrator performs the 
confirmation of the outputted mismatched link and correction candidate, in the step S6 in FIG 26, 
the present invention is not limited to this embodiment. In another embodiment, the step 6 may 
be omitted and the steps S 1 through S7 may be automatically performed. 

Although it is described in this embodiment that the administrator decides a timing of 
confirmation, the present invention is not limited to this embodiment. For example, in another 
embodiment, the collection conditions and the extraction conditions may be previously 
determined, and the steps SI to S4, S8, and S9 may be automatically periodically performed. In 



54 



SUBSTITUTE SPECIFICATION (Clean version) Attorney Docket no. Q77945 

U.S. Application No. 1 0/685,456 

this case, the results may be informed to the administrator by an electronic mail or the like. 

The collection and storage of information about a page and a link from the hypertext 
database 21 which is performed by the information collecting unit 11 shown in FIG 25 in this 
embodiment, may be performed by another data processing unit, which is not shown in the 
drawings. In such the case, the data processing unit 5 shown in FIG 25 of this embodiment 
does not need to include the information collecting unit 1 1 . Furthermore, the 

administrator can correct the mismatched parts in the hypertext database 21 by his/her hand 
while viewing a display screen of a list of the results shown in FIG 27. In such the case, the 
data processing unit 5 shown in FIG 25 of this embodiment does not need to include the 
correction reflecting unit 14. 

Furthermore, the administrator can select a correction candidate by himself/herself with 
the help of information shown in the list of the display screen in FIG 27 even if the list does not 
include a kind of mismatched link and the correction candidate. In such the case, the data 
processing unit 5 shown in FIG 25 of this embodiment does not need to include the candidate 
providing unit 12 

Third preferred embodiment 

Referring now to FIG 28 of the drawings, there is shown a third preferred embodiment 
of the hypertext checking apparatus according to the present invention. 

As shown in FIG. 28, the data processing unit 6 of the third embodiment includes: the 
same constitutional elements as those of the data processing unit 5 shown in FIG 25 in the 
second embodiment. The data processing unit 6 of this embodiment is different from the data 
processing unit 5 shown in FIG. 25 in including a total score calculating unit 16 instead of the 
correction reflecting unit 14. 
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The total score calculating unit 16 is adapted to calculate a total score of the targeted site 
based on the mismatched link detected by the condition detecting unit 1 3 and the importance 
value of the mismatched link calculated by the importance calculating unit 15. In this 
embodiment, the total score may be calculated based on the number of the mismatched links or a 
ratio of the number of mismatched links to the total number of links, as well, in addition to using 
the sum of the value of the mismatched link calculated by the importance calculating unit 15. 

The operation of the hypertext checking apparatus according to the present invention 
will be described in the followings with reference to the drawings. 

The operations of the information collecting unit 11, the candidate providing unit 12, the 
condition detecting unit 13, and the importance calculating unit 15 of this embodiment, shown in 
the steps SI to S4, and S8 in FIG 29, are same as those of the second embodiment shown in FIG. 
26, thereby the description to these steps is omitted. 

In the above second embodiment, the correction is reflected to the hypertext database 21 
in accordance with the correction candidate, after detecting the mismatched link. As shown in 
the step S10 in FIG 29, the total score calculating unit 16 calculates the total score of the 
targeted site based on the importance value calculated by the importance calculating unit 15 after 
the mismatched link is detected in the step S3. Then, the total score calculating unit 16 outputs 
the calculated total score. 

The total score calculating unit 16 may periodically perform this calculation. The total 
score calculating unit 16 may then output the calculated total score. FIG. 30 shows the 
outputted results of the total score in accordance with times. 

With these results, it is possible to see progress of improvement in quality of the targeted 
site. Referring to FIG 30, as the time goes on, a rise in total score becomes saturated. It is 
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understood from this result that the process for improving the quality of the targeted site comes 
to an end. 

In this embodiment, the total score calculating unit 16 may calculate the total score at 
regular intervals, and an alert may be informed when a predetermined condition is fulfilled, such 
that the total score or the importance value of the parts detected as the mismatched link exceeds a 
predetermined threshold. With this function, the administrator can receive the alert when the 
quality of site declines. 

The total score calculating unit 16 may calculate the total score of each of a plurality of 
different sites "A" to "M". FIG. 3 1 shows an example of the results outputted by the total score 
calculating unit 16. Here, the result is listed in descending order in level. With this result, the 
administrator is capable of comparing quantitatively qualities of the sites. It is seen from FIG 
31 that the quality of the site "A" is twice as excellent as that of the site "E" for example. 

The effect of this embodiment will be described in the followings. 

In this embodiment, the total score of the quality of the targeted site is calculated based 
on the number of the detected mismatched links and the importance value. For this reason, it is 
possible to grasp progress of improvement in quality of site, and compare quantitatively qualities 
of the different sites. 

Although the data processing unit 6 of this embodiment includes the information 
collecting unit 1 1 , the information collecting unit 1 1 may be omitted from the data processing 
unit 6, because of the fact that the collection and storage of information about a page and link 
from the hypertext database 21 which is performed by the information collecting unit 11 in this 
embodiment, may be performed by another data processing unit, not shown. 

Although it is not mentioned, the reflection or correction of the detected mismatched 
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parts in the hypertext database 21 may be performed upon request. When the reflection is 
performed, the administrator may correct the mismatched parts in the hypertext database 21 by 
his/her hand while viewing a display screen of a list of the results shown in FIG 27. 
Alternatively, there may be provided the correction reflecting unit 14 similar to that of the second 
embodiment. 

Even if there are no information about a kind of mismatched link or the correction 
candidate, the administrator can derive a correction candidate from information, except the kind 
of mismatched link or the correction candidate, as shown on the display screen in FIG 27. 
Therefore, the candidate providing unit 12 in this embodiment may be omitted from the data 
processing unit 1 . 

Fourth preferred embodiment 

The fourth preferred embodiment of the hypertext checking computer program product 
according to the present invention will be described in the followings with reference to the 
drawings. 

The fourth preferred embodiment of the hypertext checking program product includes a 
computer usable storage medium, not shown in the drawings, such as a CD-ROM, DVD-ROM, 
MO, hard disk, EPROM, EEPROM, and so on, or downloaded from a Network server, such as 
Internet, having computer readable code embodied therein for checking a hypertext. 

Referring now to FIG 32 of the drawings, there is shown one example of a system 
including an input unit 501, a data processing unit 502, an output device 503, and a storage 
device 504 which are similar to the constitutional elements of the apparatus of the first preferred 
embodiment. This system further includes a hypertext checking program 500 for carrying out a 
function of the fourth preferred embodiment of the hypertext checking program product 
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according to the present invention which is similar to that of the first embodiment of the 
hypertext checking apparatus. 

The input unit 501 is adapted to allow an operator to input an instruction therethrough. 
The input unit 501 is such as a mouse, a keyboard, and so on. The output device 503 is adapted 
to output a processing result from the data processing unit 502. The output device 503 is, for 
example, a display screen of a displaying unit, a printer, and so forth. 

The hypertext checking program 500 is read out from the computer usable storage 
medium to the data processing unit 502. The hypertext program 500 is then executed by the 
data processing unit 502 to control the operation of the data processing unit 502, and to create an 
input memory 505 and a working memory 506 in the storage device 504. The hypertext 
checking program 500 can therefore establish, as the data processing unit 502, functions of the 
information collecting unit 11, the candidate providing unit 12, the condition detecting unit 13 
and the correction reflecting unit 14 in the first embodiment of the hypertext checking apparatus 
shown in FIG. 1 . The data processing unit 502 thus constructed can perform the steps which are 
the same as those of the first embodiment by executing the hypertext checking program 500. 

The data processing unit 502 and the storage device 504 shown in FIG. 32 correspond to 
the data processing unit 1 and the storage device 2 shown in FIG. 1, respectively. In this 
embodiment, the data processing unit 502 may be operated to access an external database by way 
of a network, such as Internet, in addition to the hypertext database 21 which is stored in the 
storage device 2 and a target for the check shown in FIG. 1 . 

Fifth preferred embodiment 

The fifth preferred embodiment of the hypertext checking computer program product 
according to the present invention will be described in the followings with reference to the 
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drawings. 

The configuration of the fifth embodiment is shown in FIG 32 which is the same figure 
of the above fourth embodiment. The fifth preferred embodiment of the hypertext checking 
program product includes a computer usable storage medium, not shown, having computer 
readable code embodied therein for checking a hypertext. 

The hypertext checking program 500 is read out from the computer usable storage 
medium to the data processing unit 502. The hypertext program 500 is then executed by the 
data processing unit 502 to control the operation of the data processing unit 502, and to create an 
input memory 505 and a working memory (or working area) 506 in the storage device 504. The 
hypertext checking program 500 can therefore establish, as the data processing unit 502, 
functions of the information collecting unit 11, the candidate providing unit 12, the condition 
detecting unit 13, the correction reflecting unit 14 and the importance calculating unit 15 in the 
second embodiment of the hypertext checking apparatus shown in FIG 25. The data processing 
unit 502 thus constructed can perform the steps which are the same as those of the second 
embodiment by executing the hypertext checking program 500. 

The data processing unit 502 and the storage device 504 shown in FIG 32 correspond to 
the data processing unit 5 and the storage device 2 shown in FIG. 25, respectively. In this 
embodiment, the data processing unit 502 may be operated to access an external database by way 
of a network, such as Internet, in addition to the hypertext database 21 which is stored in the 
storage device 2 and a target for the check shown in FIG 1 . 

Sixth preferred embodiment 

The sixth preferred embodiment of the hypertext checking computer program product 
according to the present invention will be described in the followings with reference to the 
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drawings. 

The configuration of the sixth embodiment is shown in FIG 32 which is the same figure 
of the above fourth embodiment. The sixth preferred embodiment of the hypertext checking 
program product includes a computer usable storage medium, not shown, having computer 
readable code embodied therein for checking a hypertext. 

The hypertext checking program 500 is read out from the computer usable storage 
medium to the data processing unit 502. The hypertext program 500 is then executed by the 
data processing unit 502 to control the operation of the data processing unit 502, and to create an 
input memory (or input buffer) 505 and a working memory 506 in the storage device 504. The 
hypertext checking program 500 can therefore establish, as the data processing unit 502, 
functions of the information collecting unit 11, the candidate providing unit 12, the condition 
detecting unit 13, the importance calculating unit 15 and the total score calculating unit 16 in the 
second embodiment of the hypertext checking apparatus shown in FIG. 28. The data processing 
unit 502 thus constructed can perform the steps which are the same as those of the third 
embodiment by executing the hypertext checking program 500. 

The data processing unit 502 and the storage device 504 shown in FIG 32 correspond to 
the data processing unit 6 and the storage device 2 shown in FIG. 28, respectively. In this 
embodiment, the data processing unit 502 may be operated to access an external database by way 
of a network, such as Internet, in addition to the hypertext database 21 which is stored in the 
storage device 2 and a target for the check shown in FIG 1 . 

As described above, the following effect can be achieved according to the embodiments 
of the present invention. 

The present invention has a first advantage over the prior art in making it possible to 
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detect various logical mismatches. It is understood from the following description why the 
present invention has the first advantage. According to the present invention, detectable logical 
mismatches include: (1) a link to a wrong destination; (2) a link to expired information; (3) 
inconsistency in the hyperlinks; and (4) inconsistency in the styles of the hyperlinks, as the 
mismatched link detecting method includes the steps of: extracting the link information from the 
hypertext database; grouping the links of each item of link information; and detecting a link 
excluded from the group to be a mismatched link. The logical mismatches, such as (2) the link 
to expired information, can be detected by repeating the collection of the link information 
periodically, and focusing on a change in the link information in accordance with time. 

Furthermore, (5) the phantom link can be detected by detecting a link having no 
hyperlink, and (6) the loop link can be detected by detecting the links included in a group of 
links forming a loop and having the hyperlinks corresponding the group of links relevant to a 
same topic. 

The present invention has a second advantage over the prior art in that the correcting 
method of the mismatched links can be automatically determined, thereby making it unnecessary 
for the administrator to consider how to correct the mismatched links. As the candidate 
correcting method includes a process of automatically calculating the correction so as to 
harmonize the link information of the particular link with the link information of the other links 
in the group, the above advantage can be obtained. 

The present invention has a third advantage over the prior art in that the checking 
efficiency by the administrator can be considerably enhanced. As the grouped mismatched 
links can be collectively displayed on a display screen, the administrator can confirm some links, 
thereby making it possible to judge whether the remaining links are mismatched or not. 
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The present invention has a fourth advantage over the prior art in correcting items on 

every page, examining a mismatch against a key page, and examining the suitability of an 

expression which is used for the hyperlink. A display screen may be provided displaying 

thereon a list having three items including: (1) a hyperlink; (2) identification information about a 

source web page; and (3) identification information about a target web page, the above advantage 

can be obtained. 

The present invention has a fifth advantage over the prior art in improving the quality of 
site, and quantitatively comparing qualities of the different sites. As the total score of the 
quality of the targeted site is calculated based on the number of the detected mismatched links 
and the importance, the above advantage can be obtained. 
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